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Abstract 
 
The introduction of the common currency has certainly changed the business economic 
environment in the Eurozone along with the advantages and disadvantages of the Euro. 
Businesses have benefited from the common currency due to the facts of reduced costs 
and risks with fluctuating exchange rates among different currencies as well as 
improved price transparency within the area. The loss of the autonomy of monetary 
policy is considered as a drawback of the Euro. The main objective of this research is to 
investigate whether the Euro has an impact on the economic growth and the businesses. 
Additionally, the study focuses on Lithuania’s current business economic situation by 
viewing the recent literature. In order to come up with an overall conclusion, the data of 
all EU member states is collected from years 2001 - 2011 and the estimations are 
analyzed whether GDP per capita, average age of the population and the membership of 
the Eurozone are related to the economic growth. The data analysis is conducted by 
using panel regression methods within econometrics and the results of the estimations 
are adapted to Lithuania’s case in order to state that the membership of the Eurozone 
would not have a significant impact on the country’s economic growth.  
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1 Introduction 
 
In this chapter the problem area and the aims of this study are introduced. Additionally, 
the motivating factors of the group conducting this project work are described and the 
delimitations of the research are specified. 
 
1.1 Problem Area and Problem Formulation 
 
Currencies play a major role in business world. Especially while considering trades 
between countries which use different currencies. The aim of the Eurozone is to reduce 
obstacles of exchanging multiple currencies and liberate cross-border businesses in 
European Union (EU) (Krugman 2012a).  
The object of this study is to identify the positive and negative aspects of the common 
currency, the Euro, from more of a business perspective. The in-depth analysis focuses 
on Lithuania and the possible consequences of adaptation of the Euro for businesses as 
well as the economy in general. The current section of the study is based on review of 
recent literature.  
Along several different economic indicators the Gross Domestic Product (GDP) is the 
most commonly used variable in regards to define economic development, while its 
correction to per capita terms is usually used as a measurement of wealth. As such, the 
analysis focusing on Lithuania’s economic growth will be based on this indicator. 
 
Officially called the Republic of Lithuania is the largest (65 000 km²) and the farthest 
south country of the three Baltic States with a population of 3.3 million. Lithuania 
became independent from the Soviet Union in 1990 and the form of the government is 
parliamentary democracy (European Union 2013a). Geopolitically Lithuania is located 
between EU countries and Russia which has a great impact on businesses in Lithuania. 
Therefore, the analysis of the benefits of the Euro’s adoption to businesses in Lithuania 
will take this factor into account directly or indirectly in this study.  
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Lithuania became a member of the EU in 2004 and was as well expected to join 
Eurozone on 1
st 
of January 2007 and adapt the Euro as a currency to substitute Litas, 
Lithuania’s current currency. Back then Lithuania failed to meet the requirements for 
joining the Eurozone, because the inflation rate was over the set limit. Nonetheless 
integration of the Euro has been kept as a high interest ever since. (Davulis 2009)  
Opinions are divided whether a country can show improving tendency regarding 
economic growth after joining a monetary union. While some scholars such as Mundell 
(1961), Goodhart (2007) Crane and Chandler (2005) argue for the average economic 
improvement, others such as Madhur (2002), Bancevičius (2010), Alesina and Barro 
(2002) think and argue otherwise. This leads to the main research question of the 
project, which is formulated as follows: 
 
How could the integration to the Eurozone potentially affect the economic growth and 
businesses in Lithuania? 
Additionally sub questions are also acknowledged to answer the main research question: 
1. What are the benefits and drawbacks of the adaption of the Euro? 
2. How does the current business economic situation in Lithuania look like? 
3. In which extension has the adaption of the Euro changed the economic growth 
in the Eurozone countries? 
 
In order to be more specific with the research questions, some of the used concepts and 
terms have to be clarified, within their actual characteristics in this project report. The 
fundamental concept of this study is the general notion of the economic growth, which 
refers to the increase in GDP rates. The meaning behind the integration to the Eurozone 
is the point of time from when the country has actually adapted the Euro and the 
currency has started circulating in the economy. The external analysis on business 
economic situation covers the perspective of foreign trades, investors and partnerships 
in Lithuania.   
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1.2 Motivation 
 
The motivation of the project work lies behind personal interests of the researches. The 
Euro as a common currency and its effects to the economies are a current topic as well 
as one of the most relevant political issue since the economic crisis made the Eurozone 
rethink its monetary policy – whether a common currency is good after all? Although 
the economic crisis
1
 was the original inspiration for the project, this paper does not 
focus on the crisis itself, but it leads the focus of the research to investigate the 
advantages and disadvantages of the Euro and its possible effects to economic 
development. 
One of the group members conducting this project work is Lithuanian, which worked as 
a major encouraging factor to focus more in Lithuania. This was the founding source of 
interest combined with the business study background all of the group members had for 
this project work. 
 
1.3 Delimitations 
 
The aim for this project work is not to give a detailed overview of businesses and 
economic development in each EU member country. The EU consists of 27 member 
states and this study focuses more specifically on one of them – Lithuania. The 
statistical data is collected from all the EU member states in order to analyze the 
impacts of the Euro to economic growth and furthermore discuss Lithuania’s business 
economic potential after joining the Eurozone. It is important to observe within the 
limitations of this analysis that these 27 countries are very dissimilar (heterogeneity). 
Although this research is based on regression techniques of panel data to overcome this 
heterogeneity, results could be too generalized and therefore estimated parameters less 
significant. Only the essential econometrical terms used in this research are explained 
either the specific calculations behind the tests of analysis are not presented. 
                                                          
1
 In this paper, the term of economic crisis stands for the Great Recession in Europe in 2008-2009.  
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The advantages and disadvantages of the Euro and its effects to businesses are presented 
in this paper and the overall discussion is in a general level. The aim is not to give very 
detailed information concerning the effects of the Euro or the monetary policy of the 
Eurozone. 
The theoretical part concerning the economic growth (chapter 4) focuses on economic 
variables used in the empirical part; only the major economic indicator Gross Domestic 
Product (GDP) is presented along with the other variables used in panel data model of 
econometrics. The methods on how to calculate GDP, real GDP, or other economic 
indicator presented in this chapter, are not explained.   
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2 Methodology 
 
Methodology of a project work is concerned with criteria on how theories are reflected 
and tested and which research techniques are used to collect and analyze data. 
Additionally the focus is on how a subject of study has been defined (ontology) and 
how a phenomenon of a study can be explained (epistemology). The chosen research 
method defines what is ‘True’ and effects on how the results are communicated in a 
project report (Olsen & Pedersen 2005). 
 
2.1 Epistemology 
 
Objectivist epistemology is based on a thought that the ‘Truth’ can be tested and as well 
as the criteria for it can be found. (Olsen & Pedersen 2005) While studying the topic of 
economic growth indicators, such as GDP per capita, statistical data is required. 
According to this criterion, quantitative research method is used in the study. Collected 
data (statistics) is analyzed and economic variables are tested in order to find answers to 
the problem formulation. It is important that the data as well as the results are objective 
and predictions can be made.  
 
2.2 Ontology 
 
Ontology focuses on a vision and assumptions about the world. In a project work 
ontological perspective outlines a foundation for the study and defines an object of the 
research. (Olsen & Pedersen 2005) The Oxford Dictionary for the Business World 
(1993: 258) defines the concepts of ‘economics’ from a social science perspective as 
follows: “…concerning behavior in the fields of production, consumption, distribution, 
and exchange. Economics analyze the processes involved and investigate the 
consequences for the individual, such organizations as firms, and society as a whole”. 
10 
 
In this study the Eurozone is seen as a whole: a monetary union seen as a sum of 
individual countries sharing the same currency and monetary regulation. The Eurozone 
is examined from Lithuania’s business economic perspective.   
 
2.3 Strategy of the Research 
 
In order to answer the problem formulation, hypothetical-deductive (from theory to 
empirical) method is used to investigate the effects of the Euro to economic growth. 
Starting from the theoretical approach, the different aspects of having a common 
currency (the Euro) are discussed as well as the economic growth and its indicators are 
defined. Therefore empirical study is based on the analysis of estimated impact of the 
Euro on real GDP per capita growth in a macro-economic perspective. This will 
illustrate the development of the economies within the EU indicating the significant 
economic variables. The econometric techniques of panel data used enable this research 
to generalize the analysis of the “net benefits” of the common currency within the 
countries that are being analyzed, even though  heterogeneity may be observed in each 
country (as the strong connection to Russia in the case of Lithuania).  
The quantitative research method
2
 is used and the statistical data is collected from 
Eurostat, which consists of economic indicators from all 27 EU member states
3
. The 
data is organized in Excel –file and afterwards tested and analyzed with the statistical 
software R by using panel regression techniques within econometrics. The advantage of 
the R software is that it allows the construction of the statistical code, according to the 
need (open source) of this study. The code of panel regression model is formulated, 
built and estimated with the help of the supervisor of this project.  
 
                                                          
2
 Quantitative research method tests hypotheses and is based on statistics, hence the results of analysis are 
numerical, ‘hard facts’, which can be generalized. (Olsen & Pedersen 2005) 
3
 EU member states as to date: Austria, Belgium, Bulgaria, Cyprus, Czech Republic, Denmark, Estonia, 
Finland, France, Germany, Greece, Hungary, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, 
Netherlands, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden and United Kingdom 
(European Union 2013b) 
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The external analysis of Lithuania’s economy and economic development is based on a 
secondary data; review of literature and recent studies. Together with the results of 
panel data analysis the possible consequences for Lithuania’s economy and businesses 
will be interpreted and discussed.  
 
2.4 Validity and Reliability 
 
From the social science theory perspective this project work is based on the 
methodological objectivism. Objective view is supported by reliability and validity of 
the study. Shortly described, reliability means that methods used in a research can be 
tested and proven by other researchers. Validity of the study defines whether the 
research investigates and measures what is supposed to be analyzed according to the 
research question (Olsen & Pedersen 2008). 
For the research the data is collected from Eurostat, the statistical office of European 
Union. Their database provides “the European Union with statistics at European level 
that enable comparison between countries and regions” (Eurostat 2013). Therefore it 
can be stated that the secondary data is collected from reliable and valid source. This 
indicates to its relevance in terms of producing objective results.  
 
2.5 Structure of the Project Report 
 
The project report does not follow the traditional research structure where (after the 
introduction and methodology) the theoretical framework is presented in one section. 
Instead of using this reporting style, the theory of the project is constructed in three 
separate chapters (“Doing Business with a Common Currency – The Euro”, “Economic 
Growth” and “Panel Data Model”) combined with the analysis of empirical data and 
each chapter is concluded by the main discussion points at the end. The reason why the 
project report is constructed in this specific manner is because of the complexity of the 
topic which includes a broad area of interests. This particular structure aims to be more 
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consistent and reader friendly, especially in elaborating the advanced econometric part 
of panel data estimations.   
The first part of the theoretical framework, chapter 3 is about business perspectives of 
common currency. This chapter introduces the benefits and costs of being part of the 
Eurozone for businesses and presents relevant theories within the topic, such as Single 
Euro Payments Area and an optimum currency area theory. Afterwards the analysis of 
empirical data of Lithuania’s businesses from external perspective is illustrated in order 
to capture more in depth view of it. The summary part of this chapter concludes the 
main discussion points of the effects of main currency to Lithuanian businesses. 
In chapter 4 the concept of “Economic Growth” is presented by defining the variables to 
measure economic growth followed by the description of Lithuania’s economic 
development indicated in GDP. This section of the project report is fundamental part 
considering the econometric analysis of the empirical data, because here the variables 
used in the panel data model are described.    
In chapter 5 the panel data model used in the research is presented and its parts are 
explained. Additionally, the different detailed definitions within econometrical model 
are given. Finally, in chapter 6 the main research points were concluded and presented.  
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3 Doing Business with a Common Currency – The Euro 
 
According to the Crane and Chandler (2005), the purpose of introduction of the Euro 
was to enhance competitiveness, increase the transparency and comparativeness of 
prices of goods and services and reduce overall inflation. This can be claimed that the 
Euro has fulfilled its function. From a business perspective, the common currency has 
increased productivity and improved convertibility within and outside of the Eurozone 
as a currency area. (Crane & Chandler 2005) Mundell developed the theory of optimum 
currency areas in 1961 and was the first one to propose that a currency area should be a 
region, which borders do not have to meet with the borders of the country. In this theory 
Mundell questions in which cases states should hold on to their own national currencies 
and what is the right domain of a common currency area. (Broz 2005) The first section 
of this chapter (3.1) begins with Mundell’s theory of optimal currency areas followed 
by the introduction of the considerable role of the Euro and its influence area.  
Adopting a common currency attracts both advantages and disadvantages for the 
country abandoning its own currency. The pros and cons of the Euro are presented in 
sections 3.2 and 3.3. The overall focus is more on business perspective – how the 
common currency shapes the environment of doing business in Europe. Afterwards, in 
section 3.4 of this chapter Lithuania’s major trading partners within exports and imports 
are presented as well as inward and outward foreign direct investments in order to give 
an overview of current situation of Lithuania’s businesses. 
 
3.1 Optimal Currency Area Theory and the Eurozone 
 
“…The common market countries proceed with their plans for economic union, should 
these countries allow each national currency to fluctuated, or would a single currency 
area be preferable?” (Mundell 1961: 657)  
The above question is quoted from Mundell’s theory of optimum currency area. As an 
extension to this Mundell proposed another question “What is the appropriate domain 
of a currency area?”(Mundell 196l: 657). As a solution to this dilemma Mundell 
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suggests three different answers: (1) some areas in the world are undergoing economic 
integration processes and some processes of disintegrating. A conception of what 
comprises an optimum currency area clarifies the significance and purpose of new 
experiments being made during those processes. (2) Countries, which are familiar with 
flexible exchange rates, will probably face certain problems with the theory of optimum 
currency area in a case that country cannot be adapted to the optimum currency area. (3) 
The idea can be used to describe particular functions of currencies which are neglected 
in economic policy. (Mundell 1961)  
The mobility of factor and labor are emphasized as criteria in forming an optimal 
currency area. The argument is that if in a part of region where unemployment increases 
or if another part is forced to approve inflation to balance that as a cure for 
unemployment, as consequence of the exchange rate regulation. The described 
argument defines a regime which is not the right one for a currency area. (Broz 2005) 
The willingness of countries with a trade surplus to inflate is the set for the employment 
in countries with deficit in a currency area which consist of different countries with own 
currencies.  In contrast a currency area which consists of number of regions sharing a 
single currency, the pace of inflation is controlled by the willingness of central 
authorities to permit unemployment in deficit regions. (Mundell 1961)  
The existence of a number of currencies and currency areas in the world is a factor of 
variable exchange rates. Mundell (1961: 659) presents an example of international trade 
“if demand shifts from the products of country B to the products of country A, a 
depreciation by country B or an appreciation by country A would correct the external 
imbalance and also relieve unemployment in country B and restrain inflation in country 
A” Therefore unemployment and inflation among member states of a currency union 
cannot be prevented. The reason for this is not the type of currency area, but the domain 
of it. (Mundell 1961) 
To summarize Mundell’s arguments of an optimum currency area; it should be a region 
(not a nation) with regional currencies. In a case that countries of a currency area are 
multiregional, flexible exchange rates require that currencies are reorganized on a 
regional basis. Within an optimal region there should be a high degree of internal factor 
(labor and capital) mobility and immobility with external factors. (Mundell 1961)     
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Eurozone as a currency area 
The Euro is the major symbol of the EU which can be seen and kept in one’s hands. As 
a result of half-century integration and planning process the Euro was introduced in 
1999 and for the first three years it existed only as an accounting currency. On 1
st
 of 
January 2002 the Euro coins and bills were brought to the market and replaced the 
former national currencies in 12 countries and became a part of over 300 million 
citizens’ daily life. (Crane & Chandler 2005) Currently as of 2013 the Eurozone 
consists of 17 member states as to date: Austria, Belgium, Cyprus, Estonia, Finland, 
France, Germany, Greece, Ireland, Italy, Luxembourg, Malta, Netherlands, Portugal, 
Slovakia, Slovenia, and Spain. (European Commission 2012a) 
The Euro is playing a significant role in global business world as an alternative to the 
US dollar, Japanese yen and United Kingdom’s pound. According to Crane and 
Chandler, approximately 40 % of all daily transactions are completed in Euros, which 
makes it the second most common currency after the US dollar within the foreign 
exchange and capital markets as well as in international trade.  Even though the Euro is 
strong and the growth has been continuous, it is still a young currency and it is highly 
unlikely that it would surpass the use of the US dollar. (Crane & Chandler 2005)  
It is important to mention that the physical territory of the Euro is not limited only 
within the Eurozone. Monaco, San Marino, Vatican City, Andorra, Montenegro and 
Kosovo use the Euro as a currency since their previous currencies were pegged to 
Italian Lira, French Franc, Spanish Peseta or German Mark which were replaced with 
the Euro. Additionally the Euro is an official currency in North Korea used for 
international trading, since the Won, the internal currency of North Korea cannot be 
used in foreign trade because it is not convertible. (Augulyte & Dufala) 
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3.2 Advantages of the Euro 
 
Before the introduction of the Euro, the usage of multiple currencies was complex and a 
disadvantage for the effectiveness of business operations not only in Europe, but also 
for the companies trading with American and Asian companies. Businesses were 
required to cope with exchange rate risks and transaction costs. For instance, companies 
in the US needed to structure different accounting arrangements for each European 
country in which they did business with.  The single currency has reduced costs, 
increased imports to Europe and simplified and stabilized the business of foreign 
exchange. The possible further enlargement of the Eurozone offers companies greater 
opportunities to expand their businesses. (Crane & Chandler 2005)  
Introduction of the Euro has reduced transaction costs, stabilized exchange rates, and 
increased price transparency and additionally, it has promoted political and fiscal 
harmony in the Eurozone and as a following step Single Euro Payments Area was 
created. In the following sections, these major advantages of the Euro are discussed in 
more detail.   
 
Lower transaction costs 
For companies, and also for their customers, the usage of a single currency reduces 
transaction costs. These costs include conversion charges, which are set by the foreign 
exchange market, costs for keeping the exchange rates stabilized, cost of management 
of multiple currencies and additionally the charges of a bank on cross-border 
transactions. Altogether, the usage of a single currency simplifies the whole process of 
managing multiple currencies. (Crane & Chandler 2005)  
Frankel and Rose (2002) and Goodhart (2007) also support the idea that, the common 
currency reduces costs of doing business, however with reservations that some cross 
border financial dealings have not fully benefited from transactional costs reductions as 
expected. As a result of the reduction in costs of conducting business, Mundell (1961) 
acknowledges and argues that it is easy for countries trading internationally to improve 
17 
 
their balance of payments and as a result this may improve their current account 
deficits. 
Exchange rate stability 
Madhur (2002) argues that the usage of a common currency not only enhances 
businesses, but it also reduces the risks of exchange rate fluctuations within member 
states of a currency area and this promotes further investments. Volatility of exchange 
rates can influence negatively on trading, although the market for ensuring the currency 
rate fluctuation (currency hedging) exists and operates to keep them in balance. For 
currencies which are traded less heavily on financial markets, hedging is more common 
and costly. This creates challenges for businesses while managing the risks of all forms 
of exchange rates. (Crane & Chandler 2005) 
 
Price transparency 
From a cross-border perspective, a single currency enables and first of all facilitates 
comparison of prices, enhances competition and increases trade flows. This is called 
price transparency. (Crane & Chandler 2005) Additionally, Goodhart (2007) notes, that 
a common currency enhances capital mobility and creates more room for opportunities 
for businesses to offer a larger variety of goods and services to various markets. In 
further support of common currency, Frankel and Rose (2002) contend and agree that it 
expands business and increases transaction transparency among the trading parties. The 
expansion in business leads to high incomes which may further leads to improvement in 
GDP.  
 
Political and fiscal harmony 
Common currency helps to promote political and fiscal harmony among member states 
of a currency union. (Goodhart 2007) In-fact Barro (2001) uses currency union 
metaphorically as a language with which people use to communicate and promote 
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understanding. However, whether currency union will bring a political harmony in the 
EU where there are language barriers is a point to be watched in future. 
 
Single Euro Payments Area 
A notable influence of Euro for businesses has been the simplification of the processes 
of conducting financial transactions. The creation of Single Euro Payments Area 
(SEPA) was the following step after the introduction of the Euro to improve and 
strengthen it as a single, functioning currency. SEPA integrates and harmonizes the 
diverse of national and cross-border payments systems for the Euro. As to date, SEPA 
consists of all the EU countries (27) and also Switzerland, Iceland, Liechtenstein, 
Monaco and Norway are able to use SEPA instruments alongside their national 
currency payments.  (European Payments Council 2006) 
The demand for more convenient electronic payments systems has increased in 
accordance to growth of economies and incomes. In response, the SEPA program has 
been developed in collaboration with European banks to reduce payment borders and 
combine the payment systems of each country to create uniform payment standards. 
This requires preparations from businesses as well as banks to re-model their technical 
infrastructure and computer systems. Companies are obligated to move their local 
payments to SEPA and therefore adapt the new data required for SEPA payments, such 
as use standardized formats of international bank account numbers (IBAN), bank 
identifier codes (BIC) and XML format for transaction data. (European Payments 
Council 2006) 
 
3.3 Disadvantages of the Euro 
 
Monetary unions dictate and issue strong and firm monetary policies which results in 
greater institutions which promote price stability among member states with minimal 
external influence (Alesina & Barro 2001, Goodhart 2007). However, as institutions are 
strengthened under monetary union context, the disadvantages of common currency 
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take shape. One of the notable drawbacks of adopting a common currency is the 
individual countries losing their monetary policy autonomies (Madhur 2002).  Alesina 
and Barro (2002) emphasized that as a consequence of adaption a common currency the 
nation loses its monetary freedom. In-fact, Mundell (1961) argues that a common 
currency means a common and single central bank which judges the sole responsibility 
of issuing bank notes. Additionally, it provides stable modes of conducting international 
transactions. Considering this argument, it means that the powers of central banks of 
each individual member countries are reduced in terms of currency issuing and policy 
making.  
However, Madhur (2002) further argues that some countries, especially those at the 
developing stage, without well-structured capital markets and inefficient central banks, 
may not realize the economic loss occasioned by the loss of monetary autonomy. This 
implies that the benefits that accrue as a result of a common currency mitigate this sole 
major problem of lost autonomy.   
Additionally the loss of control of the monetary policy involves the country’s loss of 
controlling the levels of interest and exchange rates. According to Bancevičius’ study 
‘New EU member States and the Euro: Economic Readiness, Benefits and Costs’ 
(2010), this can be costly if the probability of an asymmetric shock is high. For 
instance, this article proposes that “labor markets in Poland and Lithuania are not 
highly flexible while business cycles are not highly correlated with those in the Euro 
area counties” (Bancevičius 2010: 474) could cause an asymmetric shock4. Bancevičius 
(2010) also argues that the adoption of the Euro is less costly for small open economies 
since those countries find it beneficial to pursue steady macroeconomic policies. The 
other way around, the bigger states are the ones to lose the most. 
Countries having own national currencies earn from issuing money. The adaptation of a 
common currency influences the seigniorage which means that country losses revenues 
of manufacturing coins due to the fact that production of money is centralized in a 
currency union. (Bancevičius 2010) 
                                                          
4
 Asymmetric shock is a shift in economic conditions that influence differently the different parts of a 
country, or different countries of a currency area. (Investor words 2013) 
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3.4 Lithuania’s Businesses: An External Analysis 
 
A small Baltic state Lithuania with only 3 million inhabitants is geographically located 
between Western and Eastern Europe. Historically, Lithuania belonged to Soviet Union 
for 50 years. Even from 1990 when the country regained its sovereignty, Russia still 
remained Lithuania’s greatest business partner for more than a decade.  
However, since the declaration of independence, Lithuania has experienced the 
transition from centrally planned economy to market-oriented economy for more 
attractive environment for foreign investments. Since then, Lithuanian economy got 
liberalized and started shifting its economic strategic focus from Eastern to Western 
European economies and considerable structural changes. These changes are illustrated 
in this chapter, where Lithuania’s main business partners and investors over the last 
decade are presented.    
Lithuania joined the EU in 2004 and from then on has started a new page of its own 
history with a truly European identity. Additionally, Lithuanian currency Litas (LTL) is 
pegged to the Euro (EUR) from 2002 at fixed exchange rate of LTL 3.4528 for EUR 1. 
The fixed exchange rate of Litas supports the monetary policy of Lithuania as 
maintaining price stability by guaranteeing stabilized import and export prices, keep the 
inflation rate low and sustain confidence in the economic policy. (Bank of Lithuania 
2013a) 
Nowadays, Lithuanian economy is considered one of the fastest growing economies. 
(Bank of Lithuania 2013) 
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Free Movement of Goods and Services  
According to the Bank of Lithuania report in 2013, for the overall three quarters in 
2012, export of goods to the EU27
5
 increased by 12.5 % and by 16.4 % to CIS 
countries
6
, imports of goods increased by 6.6% to the EU27 and by 9.6 % to CIS 
countries year on year. Lithuanian export and import from the latest period in 2012 have 
mostly increased from intermediate goods.  The result of Lithuanian trades indicates 
that the increases were due to an increase in the export of capital goods and import of 
consumer goods. There is recorded a significant increase in export of good to EU27 by 
25.2 % and to CIS by 4.8 % in Q3 2012 quarter on quarter terms. On the other hand the 
increase of import from CIS was by 56.6 % for the reason of increased imports of raw 
fuel and lubricants, while imports from the EU 27 increased only by 1.1 % for the same 
period.  
Furthermore there is a significant increase in export by 22.6 % and import by 19.7 % of 
services in the period of three quarters in 2012, also there is an increase by 30.2 % of 
the total surplus of the balance of services year on year. Lithuanian export and import of 
services mainly consist of transport and travel services. More than 50 % of total import 
and export of services were with the EU 27. Trades with CIS countries cumulated 37.8 
% of export and 28.1 % of total import of services. According to the latest available data 
from Q3, 2012, Lithuanian exports of transport services consist of 51.54 % to the EU 
27, (were the greatest export is to Germany, consisting of 12.12 %) and 48.46 % to 
other countries (were exports to Russia counted of 29.51 %). (Bank of Lithuania) 
                                                          
5
 EU27 stands for 27 member states of European Union 
6
 Commonwealth of Independent States (CIS countries), former Soviet Republics: Azerbaijan, Armenia, 
Belarus, Georgia, Kazakhstan, Kyrgyzstan, Moldova, Russia, Tajikistan, Turkmenistan, Uzbekistan and 
Ukraine (Commonwealth of Independent States) 
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Figure 1: The key export partners of Lithuania in 2012 (Eurostat code: DS_016890, Statistics 
Lithuania) 
According to the statistical data from the Bank of Lithuania, the major export country is 
Russia (with more than 10 LTL billion in 2012 Q1-Q3). Other major export countries 
are from the EU countries: Latvia, Germany, Estonia, United Kingdom, Poland and The 
Netherlands. The figure 1 above presents the major Lithuania’s export partners by 
country. From here it is seen that Russia holds 19 % of total export shares, while two 
other Baltic States Latvia and Estonia have 11 % and 8 % shares of total export 
correspondingly.  Three other EU countries that hold approximately equal shares of 
export are UK, the Netherlands and Poland with 6 % each. The greatest EU economy 
Germany has only 1 % of Lithuania’s total export.  All in all the greatest Lithuania’s 
export partners are from the EU countries.  
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Figure 2: The key import partners of Lithuania in 2012 (Eurostat, code: DS_016890, Statistics 
Lithuania) 
Russia is also declared as the greatest import country of Lithuania (with around 19 LTL 
billion in 2012 Q1-Q3, Bank of Lithuania). Countries from the EU are other major 
importers: Germany, Poland, Latvia, The Netherlands, Sweden and Italy (Bank of 
Lithuania, 2012 Q1-Q3). The figure 2 above illustrates Lithuania’s major import 
partners by country. As it was mentioned before Russia is the greatest Lithuania’s 
importer and holds 17% of total import shares. The second largest import partner is 
Germany with 10 % of total import shares. Equally distributed import partners are 
Latvia, the Netherlands and Poland holding 6 % of shares. Italy and Sweden has 3 % 
each of Lithuania’s import shares. To conclude it is worth mentioning that the largest 
importers of Lithuania are generally from the EU countries.  
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Figure 3: Exports and imports of Lithuania and the EU (Eurostat, code: tet00037) 
 
The figure 3 above illustrates the overview of the overall Lithuania’s economy 
integration with the EU’s economy in 2012. The upper layer of the figure 3 exposes the 
total percentage share of exports to EU from Lithuania’s perspective and the total 
average of the EU 27, while the lower layer presents the percentage share of imports 
from the EU in total imports. It is clear that Lithuania’s exports of intra-EU (60 %) are 
lower than the average of the EU 27 (63 %). The same tendency is with imports, where 
Lithuania’s intra-EU (57 %) imports are lower than the average of the EU 27 (60 %). 
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None the less Lithuania is quiet well integrated with the EU economy with a large 
percentage of shares of total trades. (European Commission 2012b) 
 
Foreign Direct Investment 
The figure 4 illustrates the changes of Foreign Direct Investment in Lithuania by Region 
within 10 years of time frame from 2002 until 2012. As it is indicated in the figure, the 
main investors of Lithuania are from the EU countries. The most significant increase in 
investment is noticed in all the regions from 2004 when Lithuania became a member of 
the EU. The tendency of growing investments every year in Lithuania lasted until the 
financial crisis in 2007, where investments from all the regions started to decrease. But 
from 2009 the investments started increasing again in Lithuania. Therefore, it is 
important to point out here, that the EU countries are the main Lithuania’s FDI 
countries with a great potential of increasing these investment in the future.  
 
Figure 4: Foreign Direct Investment in Lithuania by Region, LTL million (Bank of Lithuania) 
0
5000
10000
15000
20000
25000
30000
35000
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
EU27 Euro-zone 17 CIS Rest of the world
26 
 
 
Figure 5: Lithuania’s Direct Investment Abroad by Countries, LTL million (Bank of Lithuania) 
The figure 5 presents Lithuania’s Direct Investment Abroad by Country for the last 10 
years, since 2002 until 2012. The same growing tendency of investment is noticed from 
2004, when Lithuania joined the EU. The illustrated figure indicates that the largest 
amount of investment were to the EU countries. Differently from FDI to Lithuania by 
other countries, Lithuania’s investment kept the graduate growth trend even in the 
recession period from 2007. Only for the investment to CIS countries, Lithuania started 
to invest less from 2009. Otherwise, the main point should be noticed is that Lithuania’s 
major destination of direct investment is the EU countries in general and this tendency 
is most likely will remain in the future.  
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Figure 6: Outward FDI stock of Lithuania in 2012 (Bank of Lithuania) 
The outward FDI stock in Lithuania from 2012 is illustrated in the figure 6. It is 
obvious, that generally Lithuania mostly invests in the EU countries, with the largest 
percentage of outward FDI stock shares of 84 %. The second largest region for 
Lithuania’s FDI is CIS countries with 13 % of total outward FDI stock. The rest 3 % are 
to the other countries of the world that Lithuania has invested in 2012. The main point 
to conclude about Lithuania’s outward FDI is that there are two main regions that 
Lithuania invests mostly, these are the EU countries and CIS countries. 
 
  
Figure7: Inward FDI stock in Lithuania in 2012 (Bank of Lithuania) 
Figure 7 presents inward FDI stock in Lithuania from 2012. As it is illustrated in the 
figure, the largest percentage of inward FDI is from the EU countries amounted 78 % of 
total inward FDI stock in Lithuania. CIS countries on the other hand, hold only 5 % of 
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total inward FDI stock in Lithuania. The rest 17 % are from other countries in the 
world. In general the EU countries invest mostly in Lithuania.  
 
Year  Inward FDI stock Outward FDI stock 
2001  
 
Denmark (19%), Sweden (16%), 
Estonia (10%) 
Estonia (22%), Russian Federation 
(20%), Latvia (19%) 
2012 Sweden (22%), Poland (12%), 
Germany (10%) 
The Netherlands (25%), Estonia (15%), 
Latvia (15%) 
Table 1: Top three investment partners (Shares in total) (United Nations Conference on Trade 
and Development, Bank of Lithuania) 
 
Table 1 concludes the top three investment partners of Lithuania in terms of inward and 
outward FDI stock from year 2001 and 2012. A comparative table presents the shifts 
towards countries that are investing in Lithuania and countries that Lithuania is 
investing in. Before Lithuania became a member of the EU, in 2001the top investors 
were from EU countries Denmark and Sweden and also the other Baltic State- Estonia.  
In 2001 Sweden was among the top investors in Lithuania with 16 % of total inward 
FDI stock and it remained among the top investors and increased its FDI in Lithuania in 
2012 holding 22 % of total inward FDI stock in Lithuania. However, Lithuania’s new 
top investors were Poland and Germany in 2012.  
Concerning the outward FDI stock of Lithuania the noticeable point is that before 
joining the EU Lithuanian top outward FDI stock were to Russia with 20 % of total 
investment, while after more than 10 years Lithuania does not remained Russia as the 
major destination for FDI in 2012. Then the top there countries of Lithuanian outward 
FDI stock were to the EU countries: the Netherlands, Estonia and Latvia. In 2012 
Lithuania mostly invested in the Netherlands, amounted 25 % of outward FDI stock.    
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Figure 8: Foreign Direct Investment in Lithuania by Countries in 2012, LTL million (Bank of 
Lithuania) 
The Figure 8 presents top ten FDI in Lithuania by the country in 2012.  According to 
the data from the Bank of Lithuania, the largest investors were mainly from the EU 
countries.  
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Figure 9: Lithuanian Direct Investment Abroad by Countries in 2012, LTL million (Bank of 
Lithuania) 
The Figure 9 illustrated top ten Lithuanian direct investment abroad by the country in 
2012. Here it is seen that Lithuania mostly invested in the EU countries.  
 
Investments by Industry 
The largest investments are made in manufacturing (28.7 %), financial and insurance 
activities (19.6 %) and real estate activities (11.5 % of the total FDI). The largest FDI in 
manufacturing were made in: manufacture of refined petroleum products, chemicals and 
chemical products, manufacture of basic pharmaceutical products and pharmaceutical 
preparations, manufacture of food products, beverages and tobacco.  
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Year  Inward FDI stock 
2000 Trade (23%), telecommunications (17%), financial intermediation 
(16%) 
2012 Manufacturing (28.7%), financial and insurance activities (19.6%) and 
real estate activities (11.5%) 
Table 2: Top three most important industries in terms of inward FDI stock (Shares in total) 
(United Nations Conference on Trade and Development, Bank of Lithuania) 
 
According to the data of Bank of Lithuania in Q 3, 2012 Lithuania’s investments were 
to Estonia (LTL 33.8 million), The Netherlands (LTL 29.6 million), Latvia (LTL 22.8 
million), and Belarus (LTL 20.2 million). In Ukraine was observed the largest decrease 
of investments from Lithuania. Lithuania invests mostly in manufacturing, wholesale 
and retail trade, repair of motor vehicles and motorcycles, and information and 
communication activities.  
 
3.5 Concluding Discussion   
 
To summarize the benefits of the Euro for businesses within the Eurozone - the 
common currency has evidently improved the environment for businesses by reducing 
costs and risks with exchanging currency and increased price transparency within the 
area. The creation of SEPA has supported the political and fiscal harmony and enables 
transaction transparency among the trading parties. Could be stated that all this brings 
opportunities for businesses to be more effective, expand their operation area and get 
new business partners and customers, since the sphere of influence of the Euro does not 
limit only in the Europe. While considering Mundell’s (1961) theory of optimum 
currency areas, the Eurozone is multiregional and the national currencies of the member 
states have been reorganized by adapting the common currency, the Euro, and the 
potential member states have fixed the exchange rates of their national currencies to the 
Euro. Additionally, the creation of SEPA improves a high degree of internal factors; 
capital mobility within the area. 
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As a drawback of a common currency, the outcome of abandonment of national 
currency, a country loses its own monetary policy and simultaneously loses the control 
of interest levels and exchange rates, which can lead to an asymmetric shock. According 
to Bancevičius (2010) who argued that it is less costly for small open economies to 
adopt the Euro since those countries find it beneficial to pursue steady macroeconomic 
policies and this could adapted to Lithuania’s case as well. 
To conclude the part of the external analysis of Lithuania’s businesses: Russia is a 
major business partner in exports and imports. Besides Russia, the Eurozone countries 
are also very important trading partners. The analysis of FDI showed that inward as well 
as outward flows within the EU have been increasing since Lithuania joined the union 
in 2004. This tendency could be seen to remain in the future. Although, the analysis on 
FDI flows showed that there is a tendency of decreasing Russia’s interest towards 
Lithuania as an investment partner. On the other hand, there is a great increase in 
interests from the EU countries towards Lithuania as a business and investment partner. 
Moreover, according to Bank of Lithuania (2013), the fact that Lithuania is seen as fast 
growing economy, more Eurozone businesses could be attracted to trade with Lithuania 
as well as invest to it. The adoption of the Euro would decrease transaction costs in 
addition to other benefits of the common currency which could be predicted to increase 
trade.    
The fact that Litas is fixed to the Euro to achieve more stable and transparent market 
prices, and being part of SEPA, the adaption of the Euro would not probably have a 
significant influence. The EU membership has not changed Lithuania’s business 
relation to Russia, since they are still the major trading partners.  
After all, the improvements in the environment where businesses operate increases trade 
and therefore have an impact on the development of the economy. In the next chapter, 
the economic indicators are discussed as well as the effects of the Euro to economic 
growth.  
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4 Economic Growth  
 
“The world consists of economies of all shapes and sizes. Some countries are very rich, 
and some are very poor. Some economies are growing rapidly, and some are not 
growing at all” (Jones 2002: 3) Additionally Jones (2002) proposes that most of the 
economies actually fall in between these extremes presented in the quotation above.  
On the other hand, Parkin defines economic growth as the increase in the value of the 
total production of goods and services within a country over a period of time; usually 
one year. In other words economic growth is the GDP growth adjusted to inflation 
within a country over a period of one year. (Parkin et al 1998) 
 
4.1 Measuring Economic Development with GDP 
 
There are numbers of different indicators to measure economic growth. The answer to 
the question which one of them should be used to compare and measure economic 
development depends on the questions itself. In this part of the report the major 
economic indicator is presented. 
According to Jones (2002: 10) “Rates of economic growth vary substantially across 
countries”.  
The Oxford Dictionary for the Business World (1993: 357) defines Gross domestic 
product (GDP) as follows: “total monetary value of the goods produced and services 
provided by an economy over a specific period”. GDP can be calculated in three ways; 
on the basis of expenditure (1), on the basis of income (2) or based on the value added 
by industry (3).  
1. The basis of the expenditure refers to the net value of all purchased goods and 
services, which comprehends consumption and capital expenditure. Then the 
value of stocks and government expenditure is increased. Finally the imports are 
subtracted from exports. 
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2. The income of employment, self-employment, company profits (public and 
private), rent and stock appreciation. 
3. The costs of raw materials are subtracted from the value of sales when the GDP 
is measured on the basis on the value added by individual industry. (The Oxford 
Dictionary for the Business World 1993)   
 
GDP per capita is a general measurement of welfare which indicates the amount of 
available output per person to be consumed, invested or used in alternative way. (Jones 
2002) 
Comparison of GDP within Eurozone member states is relatively easier than between 
countries with different currencies in accordance with the volatility of exchange rates. 
While making an international comparison of GDP, for instance between the US 
(dollar) and Japan (yen), the Japanese yen has to be converted to dollars or the other 
way around. The challenge of analyzing lies in fluctuating exchange rate between dollar 
and yen. Alternatively the actual value of a currency can be defined in terms of its 
capability to purchase similar products in a country. This indicator is called the 
purchasing power parity (PPP). (Jones 2002) 
As an example, “The Big Mac Index” is released annually which reports PPP exchange 
rates based on the price of globally known, McDonald’s Big Mac hamburger. As a 
continuation to the example between the US and Japan, Jones (2002) proposes that if a 
Big Mac can be purchased with 300 yen in Japan and with 2 dollars in United States, 
therefore the PPP exchange rate is 150 yen per dollar based on the Big Mac index. This 
method can be extended to a number of other goods and a PPP exchange rate can be 
constructed which can be applied to GDP. Additionally Jones (2002) claims that such 
calculations are reliable and produce better numbers compared to volatile exchange 
rates.     
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4.2 Explanatory Variables of Economic Growth 
 
In this section of the report the selected variables are discussed in order to explain the 
economic growth. Certainly, many other variables have an impact on economic growth, 
but those presented in this section are the same ones in the econometrical model 
(chapter 5) with the objective to measure the impact of the Euro to economic growth. 
Mathematically, any other variable that have an effect on economic growth will be 
represented as an error of the regression, which by definition should be orthogonal to 
the defined variables and should not affect the measurement on the significance of the 
Eurozone term. 
 
Age Relation 
Human resource is an important economic growth parameter. Individuals display 
different characteristics in different stages in their life cycle. The production capacity, 
savings rate and the level of capital accumulation varies with a certain stage in the life-
cycle (Malmberg 1994). Malmberg (1994) discusses the life cycle of savings and human 
capital theory and concludes that movements in age hierarches of individuals can 
influence the rate of economic growth of any given country. This implies that the 
economic growth will be at the boom when the rate of savings and the rate of capital 
accumulation are at their maximum in relation to stage in the life-cycle.  
Bloom et al (2010) argue that when a country has a large portion of its population at old 
age i.e. 60 and above, a country is likely to face a decelerating economic growth. This is 
because at old age there is a general decline both in terms of labor capital supply and 
savings rates. Furthermore Bloom et al (2010) argue and suggest that cultural changes 
what includes more participation of females to work and other reforms such as 
increasing the retirement age may provide solutions to problems generated by the aging 
populations.  Presumably, this is a two sided argument - young people, because of their 
life-style, may tend to spend more than their earnings; meaning they will save less. On 
the other hand, the older generation, especially those at the retirement age, is facing 
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declining earnings and tends to start consuming what they saved at their younger age. 
So in this situation, the mitigating factors notwithstanding it can be seen that the prime 
age, in between the young and the older generation is the most valuable stage which can 
contribute optimally to the economic growth of any given country. The other extremes 
(young and old) will tend to contribute negatively to the economic growth. (Bloom et al 
2010) 
 
Inflation 
The concept of inflation refers to the annual percentage increase in prices of goods and 
services within a country over a period of time; usually one year. Inflation has a 
negative impact on the country’s economic growth (Andres & Hernando 1999). Andres 
and Hernando argue that inflation does not only reduce the momentum of investment 
but also hinders the optimal usage of the factors of production and reduction in par 
capital income. Gregorio (1992) concurs that inflation hinders economic growth by 
reducing the profitability of the firms. He argues that inflation makes firms spend more 
on transactions rather than add value to the production processes. Based on these 
arguments, this report notes that inflation can hinder people’s purchasing power as well 
as their savings capacity. In the long run the decline in the purchasing power will 
prevent consumption and the decline in savings will as well hinder the investment. 
Inflation is taken into account when calculating a real GDP, which refers to the GDP 
being calculated in accordance to current, or nominal, prices. Real GDP indicates the 
actual growth in goods and services as well as excludes the impact of rising prices, 
which allows seeing whether the value of output has increased by the reason of 
increasing production or simply because prices have risen. (Callen 2012) 
 
Size of the GDP per capita 
GDP per capita is the total production in any given country divided by the country’s 
population size. Barro (1991) concluded that the GDP per capita has an insignificant 
relationship with the given country’s ability to perform economic growth. These 
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sentiments were also supported by Mankiw et al (1992) who also said that there is no 
correlation between the size of the GDP per capita and the economic growth and further 
concluded that on average there is much indication that less developed countries tend to 
grow faster than more developed countries.  
On the other hand, however, Rao and Thangavelu (2000) argue and conclude that the 
economies that have small size of GDP per capita i.e. less than $1000 tend to enjoy a 
relatively high economic growth rates than economies with relatively larger GDP per 
capital. Rao and Thangavelu builds their research based on the weak points on the Barro 
(1991) findings, such not taking into consideration enough data, and concluded that 
there exists a relationship between the sizes of the GDP per capita the economic growth 
of any given country.  
 
4.3 The Impact of Euro on Economic Growth  
 
The views of the economic performance of the Eurozone can be divided in two: some 
authors consider the Euro to be capable of facilitating economic growth while others 
doubt it. 
Introduction of the common currency and the single monetary policy in the Eurozone 
have affected on creating an environment for stabile and transparent prices as well as 
reduced the trade barriers between countries. Barrell et al (2008) argued that this have 
had a direct on output growth. The most common measurement of output growth, real 
GDP at market prices, was used in their research, in order to make comparison between 
countries. The result of the study indicated that the integration of euro increases GDP by 
approximately 1 per cent within the larger member states and probably GDP would 
increase more in the smaller the Eurozone member countries.  
The study conducted by Barrell et al (2008) claims that the GDP growth has been 
affected by the decreased risk associated with the volatility of output (GDP) and 
exchange rates, reduction of investment costs and stimulate inflows of FDI (Foreign 
Direct Investment) into and within the Eurozone. It has been investigated that inward 
FDI flows had increased approximately 16 per cent within the Eurozone, while outward 
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FDI from Eurozone member states to non-members grew approximately 11 per cent. 
Barrell et al (2008) indicate two key factors that are expected to impulse economic 
growth: formation of macroeconomic policy as a framework to contribute to stability 
and denomination of prices in single currency in a large single market.    
The Euro has contributed the economic integration within the Eurozone countries, as 
well as with the rest of the world. The removal of exchange rate uncertainty has 
increased trade among the Eurozone member states, therefore lead to genuine 
convergence between countries. Additionally economic integration creates more liquid 
and deeper financial markets, as it facilitates the progress of lending and borrowing 
overseas and diversifies financial risks. This had directed the majority of investors to 
treat Eurozone as a single entity, which is growing rapidly, hence support economic 
growth. (Barrell et al 2008) While considering the effects of higher level of financial 
integration, Barrell et al (2008: 21) point out that it “…may lead to more asymmetric 
macroeconomic fluctuations, with economic integration leading to greater risk-sharing 
opportunities through financial market integration”. 
From another perspective, the economic performance and growth of the Eurozone have 
been relatively slow in the first years after its foundation. One suggested reason for that 
is a combination of external shocks to the Eurozone and weak demand for growth. 
Another partly responsible cause of slow GDP growth in Eurozone is the run-up to the 
introduction of the single currency and the Maastricht convergence criteria
7
, which can 
be described as the one-size-fits-all. (Barrell et al 2008) 
 
4.4 Lithuanian Economic Growth: An Internal Analysis on GDP  
 
The discussion on GDP in the previous sections of this research paper suggests that 
GDP is the commonly used indicator in order to estimate country’s economic 
performance. The importance of real GDP is expressed through its indication of 
economic size of a country. In order to estimate the performance of the yearly economy 
it is a significantly important to focus on the rate of growth of real GDP- GDP growth. 
                                                          
7
 Maastricht convergence criteria are the criteria for becoming a member of the Eurozone. 
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There are two main aspects of the GDP growth - negative (recession) and positive 
(expansion) tendencies of the GDP growth. (Blanchard, 2009)  
Therefore, an evolution of GDP growth in Lithuania is presented in order to reflect on 
country’s economic development during the last 10 years.  
 
 
Figure 10: GDP at market prices, percentage change on previous period (Eurostat, code: 
tec00115)  
 
The figure 10 above illustrates the development of GDP throughout years since 2002 
until 2012. The indicators are at market prices in percentage change on previous period. 
GDP growth is presented for Lithuania and the Eurozone. Lithuania during the time 
period 2002 – 2007 was experiencing economic expansion,   growing on average by 8% 
annually. The main reason for this is because of increased exports and domestic 
demand. (Central Intelligence Agency) 
The following years for Lithuania’s economy were a period of economic recession, 
when decreased GDP reached 15% negative in 2009, while in the Euro Area (Eurozone) 
it was only - 4.4%.  Lithuania along with other two Baltic States, Latvia and Estonia, 
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were considered to be affected mostly by the financial crisis in 2008 - 2009. (Central 
Intelligence Agency) 
Although the country felt into deep recession during that time, indicators of economic 
growth reached higher rates than the estimated average of the Euro Area already in 
2010. This dramatic shift could be explained by strict governmental initiatives for 
economic reforms, developing exports and attracting foreign investment. Therefore 
Lithuania is considered as one of the fastest growing economies in the EU. (Central 
Intelligence Agency) 
 
Figure 11: Real GDP per capita, Euro per inhabitant (Eurostat, code: nama_aux_gph)  
 
GDP per capita has the same importance as the real GDP to the population of the 
country. Real GDP per capita indicates an average estimated standard of living in the 
country. (Blanchard, 2009) 
Figure 11 above illustrates Lithuania’s and an estimate average of the Euro Area annual 
change of real GDP per capita during the period 2002 - 2012. Lithuania has 
approximately five times lower GDP per capita rate than the average of the Euro Area. 
Although, the differences are very high, this indicator has been increasing since 2010, 
and reaching highest rates during the last decade of Lithuania’s economic development.  
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The industries, that composite the GDP in Lithuania are agriculture (3.3 %), industry 
(28.4%) and service (68.4%). (Central Intelligence Agency) 
4.5 Concluding Discussion 
 
In overall, some economies tend to develop more rapidly than the others. The growth of 
the economy can be measured with different indicators; however GDP is the most 
commonly used one. GDP measures the total value of goods and services which are 
produced over a specific period by an economy. It is relatively easier to compare 
economic development with GDP between counties with the same currency due to the 
fact of fluctuating exchange rates among different currencies. To avoid the challenge of 
changing exchange rates between currencies, PPP can be used to define the actual value 
of a currency. In addition to GDP, the explanatory variables to measure economic 
growth were also identified in this chapter, which are used in the econometric model 
presented in the next chapter. 
Lithuania has been claimed to be one of the fastest growing economies in the EU, 
(Central Intelligence Agency) although during the financial crisis (2008 – 2009) the 
GDP rate at market prices of the country decreased radically compared to the Eurozone 
in total. After the crisis, the economy of Lithuania has been recovering, while 
considering the growth of GDP rate at market prices, but it has not reached the level 
what is was before the crisis.  
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5 Panel Data Model  
 
This chapter of the research paper focuses on the investigation of the level of extension 
of how the adaption of the Euro has affected economic growth. The collected data, 
which is presented more in depth in section 5.1, consists of observations from different 
countries within a specific time period (2001 - 2011). In order to make estimations of 
this type of data the panel regression method within econometrics is applied. 
The presentation of the data selection process is followed by the section 5.2 which 
focuses on defining the econometrical terms and section 5.3 presents the econometrical 
models. After going through the theoretical perspective of econometrics, section 5.4 
starts with presenting the built the equation of panel regression model and explains its 
components after the actual estimations are presented in step by step manner.  Finally, 
the chapter is summed up in section 5.5, where the results of the analysis are discussed. 
 
5.1 Data Selection  
 
The analysis of panel, or longitudinal, data sets are constructed, which means that the 
sample of many observations is collected at different time periods. Panel data sets 
focuses mainly on cross-section analyses, which count a lot of units of data and are 
calculated within specific yearly timeframe, although the number of time periods is 
quiet low.  (Grenne, 2003)   
At the beginning the statistical indicators of economic growth are collected from all 27 
members of the EU between years 1990– 2011. From the starting point of the research it 
is important to collect statistics of all the EU member states within a long period of 
time, because at the analysis part possible insignificant factors can be revealed and cut 
out. All the statistics are collected separately from each country and from the EU in its 
entirety.  
Later on the time period for the analysis was determined by existing statistics; there 
were no data of all economic indicators from all the countries before year 2001, 
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therefore the time frame for the research is between years 2001 - 2011. It was seen more 
relevant to reduce the number of years under investigation than eliminating variables or 
countries in a first place. Additionally, during the years 2001 – 2011 the EU and the 
Eurozone were more consolidated than the time before and these years also include 
periods of economic development as well as period of economic crisis. Indicators to 
measure economic growth are real GDP per capita and age as well as the year (factor) is 
taken into consideration. All the data used in the analysis can be found as an appendix 
of this report. 
 
5.2 Definitions within the Econometrical Model 
 
In this section of this project work the special econometric terminology is presented.  
 
Heterogeneity 
According to The Oxford Dictionary for the Business World (1993: 379) 
‘heterogeneous’ means ‘varied in content’ and ‘heterogeneity - Latin from Greek genos 
kind’, which means the difference of observed units, (in this case, differences across EU 
countries). Additionally, the main benefit of panel data set versus cross section is the 
ability to model variety among individual units (EU countries). (Grenne 2003)    
 
Multicollinearity  
Multicollinearity occurs in multiple regression model equation when several regressor 
(explanatory) variables display close relations within themselves.  Multicollinearity  
may be caused by wrongly use of the dummy variables for example by not excluding 
one category, adding to the model equation a regressor which has been calculated using 
one other variable in the equation. For example in this reports model if real GDP per 
capita and age are highly correlated, taking the two independent variables to explain the  
dependent variable of economic  growth can cause the model equation to give distorted 
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results which can lead to wrong conclusion. High degrees of multicollinearity in a 
regression model tend to increase the standard errors. To detect the multicollinearity, 
one needs to test the degree of the relationship between the independent variables in a 
model.  If the correlation among the independent variables is close to 1 then omit one of 
the variables from the model. (Gujarati, 2004) 
 
R-Squared  
R-Squared is the proportion of variability in Y- the dependent variable (the economic 
growth), that is explained by the independent variable, X (different variables, defined in 
the model). In this model this definition is recognized as P-value (Pearson’s R). 
 
Variance 
The variance measures the degree of varying distances of the individual variables from 
the mean of the data set. Variance helps to detect the movements of an individual object 
from the main average of the whole population. (Wooldridge 2009) 
 
Standard deviation 
Standard deviation is simply the square root of the variance. Standard deviation 
measures the dispersion from the average or the expected results in a model. The higher 
the value of the standard deviation the higher the distance of the data variables from the 
expected or actual mean and vice versa.  In most of the cases, the standard deviation 
helps to establish the confidence intervals in a statistical model. (Steward 2010) 
 
Normal Distribution 
According to Wooldridge (2013, 847) normal distribution can be defined as “A 
probability distribution commonly used in statistics and econometrics for modeling a 
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population. Its probability distribution has a bell shape”. In most cases normal 
distribution helps in hypothesis testing and ascertaining the confidence interval with 
which an event may take place or will be likely to be observed. This can be known by 
looking at the part of the population covered by the number of standard deviations from 
the mean. For example 99.73% of the values in a normal distribution lie within ±3 
standard deviations from the mean. (Stewart 2010) 
 
Heteroskedasticity 
Heteroskedasticity occurs in a model when the variance of the error term is not uniform 
across observations. Heteroskedasticity can be detected when the variance of the 
unobserved terms affecting a dependent variable changes positively or negatively with 
the independent variable in a model. The presence of heteroskedasticity in a model does 
not necessarily cause biasness or inconsistency in a model. However, its presence in any 
statistical model makes the model inefficient and the results from the model cannot be 
valid for deriving any confidence intervals for any statistical conclusions. (Wooldridge, 
2009) 
 
Autocorrelation 
The definition of autocorrelation (also called as serial correlation); “In a time series or 
panel data model, correlation between the errors in different time periods” 
(Wooldridge 2013: 851) 
 
Autocorrelation refers to a situation where a time series set relates to its past or future 
values. Autocorrelation can take a positive or a negative form. Positive autocorrelation 
implies that the same observed state of a system today will tend to show the same 
characteristics tomorrow either positively or negatively. This means also that the error 
terms this period will be influenced by the error term from the previous period. For 
example the likelihood of Lithuanian economy improving next year might be indicated 
by the economic growth of the Lithuanian economy this year than the economic slow- 
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down this year and vice versa. On the other hand, negative autocorrelation implies the 
growth of the economy this year is followed by an economic slow-down next year.  
Autocorrelation may be caused by either omitting one of the variables which ought to 
have been included in the model or by erroneously measuring the values of the 
dependent variables. Autocorrelation might lead to the underestimation of the true value 
of the variance which may finally result to the wrong conclusion of rejecting the H0 in a 
hypothesis test when actually the same is true.       
 
5.3 Econometrical Models 
 
Among other econometrical model the pooled model, the fixed effects model and the 
random effects model are used in the analyses of this research. In this section these 
models are presented. 
 
Pooling Model 
In the pooling model, all the variables in an ordinary least square (OLS) regression are 
observed together with an assumption that the variable coefficients and the constant in 
the equation model are the same for all the variables. In this case the pooled model does 
not take into account of the external factors which may influence the out-come of the 
model equation. In this situation, the regressors may be correlated with the error terms 
in the model and finally give out a biased results. (Gujarati 2004) 
 
Fixed Effects Model 
The general assumption of the fixed effect model is that the expected model equation 
error over time given the regressor value over the same time and a constant should be 
zero. In this case the fixed effect model allows for non-uniformity among the variables 
in a model to allow each to have its own constant value.  In order to have unbiased out 
come from a model the unobserved random error as well as the fixed values should not 
be related to the regressor variables (Gujarati, 2004, Kim, 2012) 
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This model explains as when unobserved individual impacts are correlated to observed 
individual impacts.  
 
Random Effects Model 
It is the model for the analysis of cross-sectional units. Like this study is conducted to 
compare the EU 27 countries and it is concluded that the model is constant. It is also 
determined a generalized regression model with a known structure. (Greene 2003) 
 
5.4 Regression Analysis & Estimations 
 
After presenting the equation which tests the relation of variables to economic growth, 
the step by step manner of estimations goes through testing the equation with three 
different models of panel regression (pooling model, fixed effects model and random 
effects model). It is essential to point out that all three models have to be used in order 
to find out which one can be applied to this research and results can be analyzed in 
order to find answers to the problem formulation.   
All economic models include the same foundation components: variables, behavioral 
relationships and equilibrium conditions. Variables are measurable economic quantities 
of interest. In most cases, the most significant variable is the “heart” of the economic 
model and other variables are organized around it. Behavioral relationships define the 
values of the variables: the opportunities and opportunity costs are defined on the basis 
of the economic decision making process. Equilibrium conditions presents when the 
economy is in a point of balance. This reveals when the variables of the model are 
“stable” which means that the variables are changing in predictable way. (The theory of 
Economic Growth) 
In the model of this research, the key variable is real GDP per capital (GDP Relation) 
and other variables are constructed around it. 
Economic Growth i,t =         
 
        
 
  i,t +     GDP Relation i,t  +     Age 
Relation i,t +     factor(Year) i,t + u i,t 
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The above formula defines, that the dependent variable Economic Growth as a real GDP 
per capital growth is explained by independent variables such as:  
 
    : In the model, in order to avoid the dummy variable trap, the report has taken 
the β0 to be the benchmark group.  In this case, when other factors are constant 
the coefficient factor β0 determines whether a country by being a member of the 
Eurozone affects its economic growth either way. If β0<0 then on average the 
country’s economic growth does not improve with the country being a member 
of the Eurozone. On the other hand, if β0>0 then on average a country’s 
economic growth improves with the country being a member of the Eurozone. 
(Wooldridge 2009)    
    
 
        
 
    A zero-one variable to determine whether a country is a 
member of the Eurozone in a particular year (a dummy variable; where the 
membership of Eurozone is 1, and not membership of the Eurozone is 0); from 
critical perspective Dummy variable has a loss of degree of freedom. (Greene, 
2003) By using dummy variables beside each of these countries within this 
period, the time of being a member of the Eurozone can be indicated and 
furthermore analyzed in comparison to the economic variables 
    GDP Relation: this independent variable is a Real GPD per capita expressed 
in logarithm, which means that a 1% change in an independent variable- real 
GDP per capita (GDP Relation) is associated with a change in dependent 
variable economic growth of 0.01* GDP Relation. (Stock & Watson 2003)  
    Age Relation: The variable of the average age of the population 
    Factor (Year): As it mentioned the time frame is taken from 2001 to 2011 
 All variables have an indicator i which stands for a country and t which stands 
for time 
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Additionally, the coefficient has a negative dependency to the economic growth (the 
dependent variable) with a negative sign, as follows: 
 
  
      
(
                 
                       
)
        
 
The equation of economic growth, presented on the page 47, is defined by the pooled 
linear model (plm), where the outcome variable is defined as the GDP per capita 
Growth in real terms and predictor variables are indicated as follows: membership of 
the Eurozone, GDP Relation, Age Relation and Factor (year). The panel used in this 
study is unbalanced, because of outliers; by way of explaining it indicates, that not all 
countries have observations in all time periods (T i ≠ T for all i ), and therefore there was 
a need to subset some data in order to get the objective estimation. Another indicator 
n=26 individuals/panels means a number of estimated countries (eliminating Czech 
Republic out of 27 EU countries), T indicates years and N=296 is the total number of 
observations. Additionally, the table below indicates the content of the unbalanced 
panel. 
 
Unbalanced Panel 
n=26 
T=9-12 
N=296 
 
Table 3: Unbalanced Panel 
 
In a data analyzing process with program “R”, certain steps are taken to make the 
estimations. To illustrate the regression analysis, the steps consist of testing pooling-, 
fixed- and random models in order to achieve a conclusion: which one of the models is 
the right one for this study. Next these steps are presented and more detailed results of 
the regression analysis can be found from the appendix. 
In the first steps, 1 a and 1 b, the stationarity and multicollinearity of the variables are 
tested, before moving on to the pooling model and fixed and random model afterwards. 
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Step 1 a – Stationarity of the Variables 
 
The first step of the analysis process is testing the stationarity of the data (variables) and 
for that Augmented Dickey-Fuller (ADF) Test is used. The null hypothesis states that 
the variables are non-stationary. The results are illustrated in table 4. 
 
Variable P-value 
GDP per capita Growth 0.01 
GDP Relation 0.01 
Inflation 0.01 
Age 0.01 
  
Table 4: ADF test results 
 
The P-values are low, which means that at the 5 % significance level the null hypothesis 
is rejected. In other words the results of the test indicate that the variables are stationary.  
This means that the joint probability distribution of independent variables stays 
uniform. 
 
 
Step 1 b - Multicollinearity of the Variables 
 
In the next step, Variance Inflation Factor (VIF) tests multicollinearity. VIF values of 
the tests are presented in the table 5. At this point, inflation is not an individual variable 
anymore (as it was in the previous step 1 a), but instead inflation is discounted from 
GDP per capita growth and as a result the variable is now Real GDP per capita growth. 
 
Variable VIF value 
Real GDP per capita growth 1.918884    
GDP Relation 2.039599 
Age 1.161863    
Table 5: VIF values 
 
The presented VIF values are below four which indicates that there is no 
multicollinearity between the variables of the model. As there is no multicollinearity 
among the independent variables, this shows that the model is fit in explaining the 
dependent variable.  
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Step 2 a –Pooling Model 
 
This model explains the uniformity (not considering the heterogeneity) of independent 
variables, where variable coefficients and the constant in the equation model are the 
same. The null hypothesis states that coefficients and the constants of the variables are 
not uniform.  
 
 
R-Squared       0.53281 
p-value < 2.22e-16 
 
Table 6: R-squared and P-value of the Pooling Model 
 
 
The Results of this model are presented in the table 6, P-value < 2.22e-16 is smaller 
than 0.05 which indicates that the null hypothesis can be rejected and the model is 
accepted that the coefficients and the constants of the variables are uniform. R-Squared 
of 0.53281 mean that the model explains 53 % of the total variance of economic growth.   
 
In the next step 2 b, the possible errors (heteroskedasticity) in the pooling model is 
tested by using studentized Breusch-Pagan test. 
 
 
 
Step 2 b – Heteroskedasticity in Pooling Model 
 
Studentized Breusch-Pagan test is used to test the heteroskedasticity of the model. The 
null hypothesis claims that there is homoscedasticity. The test gives the p-value 
0.005611, which means that the null hypothesis is rejected at the 5 % significance level. 
Therefore the model presents heteroskedasticity in the residuals. Figure 12 illustrates 
how heteroskedasticity is wrong in the model due to the fact that some clear patterns 
can be seen in the graph. 
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Figure 12: Heteroskedasticity of the Pooling Model  
 
 
Step 2 c – Normality in the Pooling Model 
 
Jarque Bera test is used to test the normality, whether the sample of errors is normally 
distributed or not. There is no evidence that residuals are non-normal, as the p-value 
(0.1468 > 0.05) for the test is equal to 14 %. 
  
 
 
Step 3 a – Fixed Effects Model 
 
As it was defined before the fixed effect model allows for non-uniformity among the 
variables in a model to allow each to have its own constant value.  This means that the 
null hypothesis states that there is non-uniformity among the variables. 
 
 
R-Squared       0.37176 
P-value < 2.22e-16 
 
Table 7: R-squared and P-value of the Fixed Effects Model 
 
 
The results are presented in the table above, where P-value of < 2.22e-16 is very low, 
which means that the null hypothesis is rejected, and from this it could be stated that 
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there is a uniformity among the variables. R squared explains that 37 % independent 
variables explain the dependent variable (economic growth).  
 
 
Although, considering the pooling model, in the next steps 3 b and 3 c the possible 
errors, autocorrelation and heteroskedasticity, are tested in the fixed model by using 
studentized Breusch-Pagan and Breusch-Godfrey/Wooldridge tests. 
 
 
 
Step 3 b – Autocorrelation in Fixed Effects Model 
 
Autocorrelation in panel model is tested by using Breusch-Godfrey/Wooldridge test. 
The null hypothesis claims that there is not autocorrelation in the fixed effects model. 
As a result of the test, at the 5 % significance level p-value of 0.3373 (> 0.05) indicates 
that the null hypothesis is not rejected. This means that there is no autocorrelation left 
within the residuals, which is very good. 
  
 
 
Step 3 c – Heteroskedasticity in Fixed Effects Model 
 
As the autocorrelation in the model is tested, heteroskedasticity has to be tested as well, 
that the possible errors can be found. Heteroskedasticity is tested with studentized 
Breusch-Pagan test. The null hypothesis states that there is homoscedasticity within the 
residuals. At the 5 % significance level, p-value 0.005611 (<0.05) indicates that null 
hypothesis is rejected and therefore can be concluded that there is heteroskedasticity. 
 
Heteroskedasticity as well as autocorrelation in fixed model is illustrated in figure 13 
below. Some clear patterns can be seen in the graph. 
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Figure 13 Heteroskedasticity and Autocorrelation in Fixed Effects Model 
 
 
Step 3 d – Normality in Fixed Effects Model  
 
The normality of residuals is tested with Jarque Bera Test. The result will show us 
whether the population is normally distributed or not. 
 
As a result of Jarque Bera Test, p-value of 0.002617 (< 0.05) indicates at the 5 % 
significance level that residuals cannot be considered as normal. In other words, the 
sample of the errors are not normally distributed which can also be seen in a figure 14. 
The histogram
8
 illustrates that residuals are not distributed symmetrically.  
 
 
 
                                                          
8
 The histogram is constructed in order to examine the pattern of the residuals. (Newbold et al 2006). 
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Figure 14: Histogram of Residuals of Fixed Effects Model 
 
 
 
 
Step 4 – F test for individual effects 
 
At this point, it is necessary to test the utility of the models (pooling and fixed effects). 
F test is used to test for individual effects of both models. The null hypothesis states that 
the individual effects in the pooling model are better. As a result of F test, p-value of 
6.451e-09 (0.000006451 < 0.05) indicates at the 5 % significance level that the null 
hypothesis is rejected. Furthermore, the result strengthens the conclusion that panel data 
model is better than the pooling model. 
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Step 5 a – Random Effects Model 
 
 
 
The results of running the random effects model are presented in the table 8. 
 
Coefficients :   
                        Estimate  Std. Error  t-value   Pr(>|t|)   
(Intercept)         0.1921449 0.0657054 2.9243 0.0037331 ** 
Eurozone                 -0.0063197 0.0063346 -0.9977 0.3193044   
GDP per capita relation    -0.0341074 0.0043389 -7.8609 8.196e-14 *** 
Age Relation             -0.1349086 0.0658437 -2.0489 0.0413985 * 
factor(Year)2001   -0.0275370 0.0098051 -2.8084 0.0053272 ** 
factor(Year)2002  -0.0355103 0.0100279 -3.5411 0.0004662 *** 
factor(Year)2003    -0.0245017 0.0099171 -2.4707 0.0140801 * 
factor(Year)2004   -0.0284313 0.0098105 -2.8981 0.0040506 ** 
factor(Year)2005      -0.0158308 0.0099268 -1.5948 0.1118901   
factor(Year)2006      -0.0052923  0.0100495 -0.5266 0.5988710   
factor(Year)2007      -0.0038241 0.0100661 -0.3799 0.7043091   
factor(Year)2008     -0.0119386 0.0100951 -1.1826 0.2379599   
factor(Year)2009  -0.0900723 0.0105050 -8.5743 6.795e-16 *** 
factor(Year)2010  -0.0532713  0.0100107 -5.3214 2.107e-07 *** 
factor(Year)2011  -0.0384611 0.0099314 -3.8727 0.0001340 *** 
--- 
Significance codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  
 
Table 8: Coefficients of Random Effects Model 
 
 
These estimations show the significance of the variables from the indicated year (see the 
* sign and the explanations below estimations). The Pr(>|t|) – two tail p-value tests the 
hypothesis whether every coefficient is different from 0. In order to reject this, the p-
value has to be lower than 0.05 (95 % of confidence). For the market results, the Pr(>|t|) 
– two tail p-value (lower than 0.05) indicates that the variables have significance on the 
dependent variable- economic growth. Additionally it is important to mention that 
starting from year 2001 it was affected by the collapse of dot.com boom and from 2008 
is indicating the financial crisis. 
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R-Squared       0.44939 
P-value < 2.22e-16 
Table 9: R-squared and P-value of the Random Effects Model 
 
At the 5 % significance level, p-value of < 2.22e-16 (< 0.05), indicates that the model is 
good. Additionally it is also a test (F) in order to investigate whether all the coefficients 
in the model are different than zero. R-Squared explains, that the dependent variable- 
economic growth is explained by 55 % variance of independent variables, indicated in 
the formula.  
 
 
Step 5 b – Autocorrelation in Random Effects Model 
 
As with the fixed effects model, autocorrelation has to be tested with the random model 
as well and again Breusch-Godfrey/Wooldridge test is taken. The null hypothesis claims 
that there is not autocorrelation in the random effects model. P-value of the test is 
0.009898 (<0.05). At the 5 % significance level, the null hypothesis is rejected, which 
means that there is autocorrelation within the residuals (alternative hypothesis).  
 
Autocorrelation in a regression panel model indicates that errors are correlated with 
each other.  This also means that estimated standard errors for the coefficients are 
biased (Newbold et al 2006).  
 
 
Step 5 c – Heteroskedasticity in Random Effects Model  
 
Studentized Breusch-Pagan test is taken to test the heteroskedasticity of residuals in 
random model. The null hypothesis claims that there is homoscedasticity within the 
residuals. Considering the results of the test at the 5 % significance level, p-value 
0.005611 (<0.05) indicates that the null hypothesis is rejected. Therefore Studentized 
Breusch-Pagan test shows that there is heteroskedasticity within the residuals.  
 
The consideration of the problems associated with the assumptions concerning the 
distribution of error terms ui,t. There is a prediction that these errors have uniform 
variance and are uncorrelated with each other. Heteroskedasticity explains models were 
errors do not have the same variance (Newbold et al 2006).  
58 
 
Heteroskedasticity and autocorrelation in random model is visualized in figure 15 
below. As the graph illustrates there are less patterns with the random model compared 
fixed model, although some patterns can still be found. 
 
 
 
Figure 15: Heteroskedasticity and Autocorrelation in Random Effects Model 
 
 
Step 5 d – Normality in Random Effects Model 
 
The normality is tested by using Jarque Bera Test. As a result of testing the normality of 
residuals, at the 5 % significance level p-value of 0.1472 (> 0.05) indicates that 
residuals can be considered as normal. According to this, it can be stated that the 
population is close to normally distributed. Histogram
9
 presented below (figure 16), 
illustrates that residuals are distributed approximately symmetric.  
 
                                                          
9
 The histogram is constructed in order to examine the pattern of the residuals. (Newbold et al 2006). 
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Figure 16: Histogram of Residuals in Random Effects Model  
 
 
 
 
Step 6 – Random or Fixed Effects Model? 
The Hausman test is taken to investigate whether a random of fixed effect model should 
be used. The random effect is determined by null hypothesis. This tests shows if unique 
errors (ui,t) are correlated with the regressors, and on the contrary null hypothesis 
indicates that they are not. (Torres- Reyna) 
 
The null hypothesis states that random effects model should be used and therefore the 
alternative hypothesis claims that fixed effects model is better. As a result of running 
the Hausman test, p-value of 0.3962 (>0.05) at the 5 % significance level indicates that 
the null hypothesis is not rejected. In other words, the result of the Hausman test present 
that random model should be used.  
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Step 7 – Correcting the t -test of Random effect model  
 
 
Because of autocorrelation and heteroskedasticity in the residuals, coefficients are 
consistent, but not the most efficient. Therefore, the HAC test
10
 is taken to correct the t 
tests of random effects model. 
 
                        Estimate  Std. Error  t value   Pr(>|t|) 
  Eurozone     -0.0063197 0.0063346 -0.9977 0.3193044 
  GDP per capita relation   -0.0341074 0.0043389 -7.8609 8.196e-14 
  Age Relation              -0.1349086  0.0658437 -2.0489 0.0413985 
 
Table 10: HAC test results 
 
The estimate results of    showed that the membership of the Eurozone do not have a 
significant impact to economic growth. In other words, whether a country is a member 
of the Eurozone or not, it brings an increase to economic growth by -0.0063 %, which is 
a very low and therefore insignificant.  
The significance of independent variable GDP per capita relation is relatively 
insignificant, due to an increase in    by 1 % results a change by -0.0341 % in 
dependent variable. In other words, it means that the GDP per capita relation is very 
weakly related to economic growth. 
The third independent variable the age relation expresses no significance either. This 
means that an increase in     by 1 % results a change of -0.1349 % in dependent 
variable.  
 
 
 
 
     
                                                          
10
 Heteroskedasticity Autocorrelation consistent covariance matrix from Newey West (1987) 
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5.5 Findings 
 
In the first steps of the estimations the variables were tested in order to see whether the 
collected data can be used. The results revealed that independent variables are uniform 
(stationary) and there is no multicollinearity among them. This indicated that the data is 
good to be used. 
While testing the pooling model the results showed that there was heteroskedasticity 
within the residuals. This was initially wrong in the model due to the fact that some 
clear patterns can be seen in the graph. Additionally, from the results of pooling model, 
there is no evidence that residuals are non-normal.  
Moreover, in fixed effects model there were no autocorrelation within the residuals, also 
there was a heteroskedasticity and the histogram of testing the normality within fixed 
effects model illustrated that residuals are not normally distributed. The F test for 
individual effects showed that panel data model is better than the pooling model. 
Therefore, after going through the steps of testing the pooling-, the random effects- and 
the fixed effects model, the estimations indicate that random effects model should be 
used in this study. Finally, the results of the random effects model can be interpreted in 
order to find answers to the problem formulation.  
The errors of the random effects model, heteroskedasticity and autocorrelation within 
the residuals, are better compared to the other models, although there are still some 
patterns to be seen as the errors visualized in the figure 15. The results of testing the 
normality with the random effects model shows that the population is very closely 
normally distributed according to the histogram (figure 16) which is nearly bell shaped. 
Finally, the results of the HAC test presented the actual relation of the independent 
variables (Eurozone, GDP per capita relation and age relation) to a dependent variable 
(economic growth). All in all the findings of the estimations showed that there were no 
significance between the dependent variable and independent variables. Therefore this 
answers the research question - the dependency of the membership of the Eurozone 
does not have a significant impact on economic growth of a country.  
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6 Conclusion 
 
The main objective of this project work was to investigate whether the integration of the 
Eurozone would affect the economic growth in general and how it would potentially 
influence businesses in Lithuania. In order to find answers to the problem formulation, 
the literature review was carried out, the statistical data was collected from Eurostat and 
it was tested by using random effects model estimations within econometrics. 
According to the findings, it can be stated that there are no empirical evidences that the 
membership of the Eurozone has a direct effect on the economic growth. Furthermore it 
can be stated that the membership of the Eurozone would not potentially affect 
Lithuania’s economic growth either. 
Moreover, Lithuania’s economic growth was analyzed with the most commonly used 
economic indicator, GDP, by giving an overview of GDP rates from the last decade, in 
order to illustrate this country’s economic development. Before the financial crisis 
(2008 – 2009) Lithuania was experiencing an economic expansion. After a dramatic 
decrease in GDP rates during the recession, the economy of Lithuania can be seen to 
recover. Moreover the adaption of the Euro for Lithuania as a small open economy 
could be less costly, because if would be beneficial to pursue steady macroeconomic 
policies.  
Additionally, Lithuania’s businesses would also experience the benefits of the common 
currency. The majors of them would be: reduced costs, price transparency and 
improvements within environment by offering opportunities to be effective, while 
expanding their operation areas and gaining new business partners and customers, due 
to the fact that the sphere of influence of the Euro does not limit only in Europe. 
At the moment, Lithuania is already experiencing some of the benefits of the Euro. 
Lithuania is part of SEPA, which allows the country to be a part of the capital mobility 
area. The exchange rate of Litas is fixed to the Euro, which therefore reduces the risks 
of fluctuating exchange rates and enables more effective foreign trading. According to 
this, the adoption of the Euro may not significantly affect the actual situation and may 
not have a major impact on economic growth. On the other hand, as a general drawback 
63 
 
of common currency, Lithuania would lose its national monetary policy and need to 
abandon its national currency, Litas, which could lead to an asymmetric shock.   
While considering Lithuania’s major trading partnerships with Russia and some EU 
counties, the membership of the EU has not changed these business relations. On the 
other hand, Lithuania became more attractive investment partner for EU countries since 
2004 (Lithuania joined the EU). As commented before, the Litas is fixed to the Euro to 
achieve more stable and transparent market prices. This fixed factor to the Euro can also 
be seen in other economies from the EU that did not yet join the Euro “officially”, but 
adopt it in the praxis by fixing the exchange rate to the currency. This fact may explain 
why our Eurozone parameter is not significant in the estimations and why the adoption 
of the Euro would not probably have a significant influence on businesses, and more 
over to economic growth.  
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7 Future perspectives 
 
As a proposal of how this particular project work could be improved, is an idea of 
considering alternative sources for data collection. It could be said as a limitation for 
this research that the data was only from the years 2001 – 2011. In a case that there 
would be data available from a longer period of time and the estimations would lead to 
the same conclusion, the results would be even more precise and accurate. Moreover, 
the knowledge of applied econometric methods could be improved within an extended 
timeframe, considering the fact that there was very limited time period to study 
advanced topics of econometrics for this project.  
Additionally, during the process of this study, several new ideas were unveiled for 
further project research. The quantitative research method produces only numerical 
results which are based on plain statistics. The disadvantage of this used method was 
that it does not reveal any other kind of factors or motives of Lithuania about joining the 
Eurozone. Therefore the overall findings of this project led to tackle other research areas 
such as political, social and psychological perspectives.  
Based on the results of this research that the Euro does not significantly affect on 
economic growth Lithuania might consider the membership of the Eurozone because of 
political reasons. It is important to consider the economic and political dependency on 
Eastern European countries and mostly Russia according to the history and long-term 
business partnership. Therefore a strong argument for Lithuania to join the Eurozone 
could be the possibility of changing the political and economic perspectives by turning 
more towards to the EU. 
Additionally, another research topic could focus more on social and psychological 
factors by investigating Lithuanians’ attitude and preferences towards country’s 
integration to the Eurozone. For instance, while considering Litas as a symbol of the 
country and which is a part of the national identity.   
Finally, the another perspective for further research on how the average age of the 
population effects on economic growth could be studied more in-depth. This could be 
the analysis on the effects of the aging society on the economic growth.   
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Finally as another topic, this research could be explored even further by focusing only 
on the age factor and how the average age of the population effects on economic growth 
more in depth. Already from the raw data for this study there were noticed a tendency of 
an aging society in all the EU countries (see appendix). For instance, the average age of 
Lithuanians’ changed from 36.2 to 41.1 during the period 2001 – 2011.  This tendency 
may be closely related to a migration patterns in the EU countries. Therefore this 
variable could be considered as an additional factor defining the economic growth. 
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 Appendix   
 
All data 
 
  
Gross domestic product per capita € 
Country 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 
Austria 26600 27300 27700 28700 29800 31300 33000 33900 33000 34100 35700 
Belgium 25300 26000 26600 28000 29000 30200 31600 32299 31600 32700 33700 
Cyprus 15300 15600 16200 17300 18400 19500 20700 21800 20900 21000 21100 
Estonia 5100 5700 6400 7200 8300 10000 12000 12100 10300 10700 11900 
Finland 26800 27600 27900 29100 30000 31500 34000 34900 32299 33300 35200 
France 24500 25000 25600 26500 27300 28400 29600 30100 29200 29900 30600 
Germany 25500 25900 26000 26600 27000 28100 29500 30100 29000 30500 31700 
Greece 13400 14300 15600 16700 17400 18700 19900 20800 20500 19600 18500 
Ireland 30400 33300 35200 36900 39200 41700 43200 40300 36100 35000 35400 
Italy 22000 22800 23300 24000 24500 25300 26200 26300 25200 25700 26000 
Lithuania 3900 4400 4900 5400 6300 7400 8900 10200 8400 8900 10200 
Luxembourg 51100 53700 57100 59900 65000 71700 78000 76400 72300 78600 82100 
Malta 11400 11800 11600 11600 12200 12800 13600 14500 14400 15200 15700 
Netherlands 27900 28800 29400 30200 31500 33100 34900 36200 34700 35400 36100 
Portugal 13100 13600 13700 14200 14600 15200 16000 16200 15800 16200 16100 
Slovakia 4400 4800 5500 6300 7100 8300 10200 11900 11600 12100 12700 
Slovenia 11500 12300 12900 13600 14400 15500 17100 18400 17400 17400 17600 
Spain 16700 17700 18600 19700 21000 22400 23500 23900 22800 22800 23100 
Bulgaria 2000 2200 2400 2600 3000 3400 4000 4600 4600 4800 5200 
Denmark 33500 34400 35000 36500 38300 40200 41700 42800 40500 42600 43200 
Latvia 3900 4200 4300 4900 5800 7200 9600 10500 8600 8600 9800 
Hungary 5800 6900 7300 8100 8800 8900 9900 10500 9100 9700 10000 
Poland 5600 5500 5000 5300 6400 7100 8200 9500 8100 9200 9600 
Romania 2000 2200 2400 2800 3700 4500 5800 6500 5500 5800 5800 
Sweden 28500 29900 31100 32400 33000 35000 36900 36100 31500 37300 41000 
UK 27700 28600 27600 29500 30700 32299 33800 29500 25500 27500 27800 
EU total 19800 20500 20700 21700 22500 23700 25000 25000 23500 24500 25100 
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Gross domestic product per capita growth GDP_cp_GR     
Country 2001 2002 2003 2004 2005 
Austria 0,0230769231 0,0263157895 0,0146520147 0,0361010830 0,0383275261 
Belgium 0,0284552846 0,0276679842 0,0230769231 0,0526315789 0,0357142857 
Cyprus 0,0699300699 0,0196078431 0,0384615385 0,0679012346 0,0635838150 
Estonia 0,1333333333 0,1176470588 0,1228070175 0,1250000000 0,1527777778 
Finland 0,0509803922 0,0298507463 0,0108695652 0,0430107527 0,0309278351 
France 0,0337552743 0,0204081633 0,0240000000 0,0351562500 0,0301886792 
Germany 0,0240963855 0,0156862745 0,0038610039 0,0230769231 0,0150375940 
Greece 0,0634920635 0,0671641791 0,0909090909 0,0705128205 0,0419161677 
Ireland 0,0935251799 0,0953947368 0,0570570571 0,0482954545 0,0623306233 
Italy 0,0476190476 0,0363636364 0,0219298246 0,0300429185 0,0208333333 
Lithuania 0,0833333333 0,1282051282 0,1136363636 0,1020408163 0,1666666667 
Luxembourg 0,0159045726 0,0508806262 0,0633147114 0,0490367776 0,0851419032 
Malta 0,0178571429 0,0350877193 -0,0169491525 0,0000000000 0,0517241379 
Netherlands 0,0608365019 0,0322580645 0,0208333333 0,0272108844 0,0430463576 
Portugal 0,0480000000 0,0381679389 0,0073529412 0,0364963504 0,0281690141 
Slovakia 0,0731707317 0,0909090909 0,1458333333 0,1454545455 0,1269841270 
Slovenia 0,0648148148 0,0695652174 0,0487804878 0,0542635659 0,0588235294 
Spain 0,0705128205 0,0598802395 0,0508474576 0,0591397849 0,0659898477 
Bulgaria 0,1764705882 0,1000000000 0,0909090909 0,0833333333 0,1538461538 
Denmark 0,0307692308 0,0268656716 0,0174418605 0,0428571429 0,0493150685 
Latvia 0,0833333333 0,0769230769 0,0238095238 0,1395348837 0,1836734694 
Hungary 0,1836734694 0,1896551724 0,0579710145 0,1095890411 0,0864197531 
Poland 0,1428571429 -0,0178571429 -0,0909090909 0,0600000000 0,2075471698 
Romania 0,1111111111 0,1000000000 0,0909090909 0,1666666667 0,3214285714 
Sweden -0,0562913907 0,0491228070 0,0401337793 0,0418006431 0,0185185185 
UK 0,0183823529 0,0324909747 -0,0349650350 0,0688405797 0,0406779661 
EU 0,0421052632 0,0353535354 0,0097560976 0,0483091787 0,0368663594 
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Gross domestic product per capita growth 
Country 2006 2007 2008 2009 2010 2011 
Austria 0,0503355705 0,0543130990 0,0272727273 -0,0265486726 0,0333333333 0,0469208211 
Belgium 0,0413793103 0,0463576159 0,0221202532 -0,0216415369 0,0348101266 0,0305810398 
Cyprus 0,0597826087 0,0615384615 0,0531400966 -0,0412844037 0,0047846890 0,0047619048 
Estonia 0,2048192771 0,2000000000 0,0083333333 -0,1487603306 0,0388349515 0,1121495327 
Finland 0,0500000000 0,0793650794 0,0264705882 -0,0745272206 0,0309916716 0,0570570571 
France 0,0402930403 0,0422535211 0,0168918919 -0,0299003322 0,0239726027 0,0234113712 
Germany 0,0407407407 0,0498220641 0,0203389831 -0,0365448505 0,0517241379 0,0393442623 
Greece 0,0747126437 0,0641711230 0,0452261307 -0,0144230769 -0,0439024390 -0,0561224490 
Ireland 0,0637755102 0,0359712230 -0,0671296296 -0,1042183623 -0,0304709141 0,0114285714 
Italy 0,0326530612 0,0355731225 0,0038167939 -0,0418250951 0,0198412698 0,0116731518 
Lithuania 0,1746031746 0,2027027027 0,1460674157 -0,1764705882 0,0595238095 0,1460674157 
Luxembourg 0,1030769231 0,0878661088 -0,0205128205 -0,0536649215 0,0871369295 0,0445292621 
Malta 0,0491803279 0,0625000000 0,0661764706 -0,0068965517 0,0555555556 0,0328947368 
Netherlands 0,0507936508 0,0543806647 0,0372492837 -0,0414364641 0,0201729107 0,0197740113 
Portugal 0,0410958904 0,0526315789 0,0125000000 -0,0246913580 0,0253164557 -0,0061728395 
Slovakia 0,1690140845 0,2289156627 0,1666666667 -0,0252100840 0,0431034483 0,0495867769 
Slovenia 0,0763888889 0,1032258065 0,0760233918 -0,0543478261 0,0000000000 0,0114942529 
Spain 0,0666666667 0,0491071429 0,0170212766 -0,0460251046 0,0000000000 0,0131578947 
Bulgaria 0,1333333333 0,1764705882 0,1500000000 0,0000000000 0,0434782609 0,0833333333 
Denmark 0,0496083551 0,0373134328 0,0263788969 -0,0537383178 0,0518518519 0,0140845070 
Latvia 0,2413793103 0,3333333333 0,0937500000 -0,1809523810 0,0000000000 0,1395348837 
Hungary 0,0113636364 0,1123595506 0,0606060606 -0,1333333333 0,0659340659 0,0309278351 
Poland 0,1093750000 0,1549295775 0,1585365854 -0,1473684211 0,1358024691 0,0434782609 
Romania 0,2162162162 0,2888888889 0,1206896552 -0,1538461538 0,0545454545 0,0000000000 
Sweden 0,0606060606 0,0542857143 -0,0216802168 -0,1274238227 0,1841269841 0,0991957105 
UK 0,0520846906 0,0464720270 -0,1272189349 -0,1355932203 0,0784313725 0,0109090909 
EU 0,0533333333 0,0548523207 0,0000000000 -0,0600000000 0,0425531915 0,0244897959 
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Average age of the population 
Country 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 
Austria 38,3 38,8 39,1 39,4 39,7 40,1 40,5 40,9 41,3 41,7 42,0 
Belgium 39,0 39,3 39,6 39,8 40,1 40,3 40,5 40,7 40,8 40,9 40,9 
Cyprus 33,6 34,2 34,6 34,8 35,0 35,3 35,5 35,7 35,9 35,6 35,7 
Estonia 38,1 38,3 38,5 38,7 38,8 39,0 39,1 39,2 39,3 39,5 39,7 
Finland 39,5 39,8 40,1 40,5 40,8 41,1 41,3 41,5 41,8 42,0 42,1 
France 37,6 37,9 38,1 38,4 38,6 38,9 39,1 39,3 39,6 39,8 40,0 
Germany 40,2 40,6 40,9 41,4 41,8 42,3 42,8 43,2 43,7 44,2 44,6 
Greece 38,4 38,8 39,2 39,5 39,9 40,3 40,6 41,0 41,4 41,7 42,1 
Ireland 32,6 32,8 33,0 33,3 33,5 33,5 33,4 33,5 33,8 34,3 34,6 
Italy 40,4 40,7 41,1 41,3 41,5 41,8 42,2 42,5 42,8 43,1 43,5 
Lithuania 36,2 36,5 36,9 37,3 37,7 38,0 38,3 38,6 38,9 39,2 41,1 
Luxembourg 37,1 37,4 37,7 37,9 38,1 38,3 38,5 38,6 38,7 38,9 39,0 
Malta 36,7 37,0 37,4 37,7 38,0 38,5 38,7 38,9 39,0 39,2 40,1 
Netherlands 37,6 37,8 38,2 38,5 38,9 39,2 39,6 40,0 40,3 40,6 41,0 
Portugal 38,0 38,3 38,6 38,8 39,2 39,5 39,8 40,1 40,4 40,7 41,9 
Slovakia 34,3 34,4 34,7 35,0 35,3 35,6 35,9 36,2 36,5 36,9 37,4 
Slovenia 38,2 38,6 39,0 39,4 39,9 40,2 40,6 41,0 41,2 41,4 41,7 
Spain 37,7 38,0 38,2 38,4 38,6 38,9 39,1 39,2 39,5 39,9 40,3 
Bulgaria 39,3 40,1 40,4 40,5 40,7 40,9 41,0 41,1 41,1 41,4 42,5 
Denmark 38,4 38,6 38,8 39,1 39,4 39,7 40,0 40,2 40,3 40,5 40,6 
Latvia 38,3 38,5 38,8 39,0 39,2 39,4 39,5 39,6 39,8 40,0 41,4 
Hungary 38,6 38,7 38,8 38,8 38,9 39,0 39,2 39,4 39,6 39,8 40,1 
Poland 35,4 35,7 35,9 36,2 36,5 36,7 37,0 37,3 37,5 37,7 38,0 
Romania 34,4 35,0 35,5 35,9 36,4 36,9 37,3 37,7 38,0 38,3 38,6 
Sweden 39,4 39,6 39,7 39,9 40,1 40,3 40,5 40,6 40,7 40,7 40,8 
UK 37,7 38,0 38,3 38,5 38,7 38,9 39,1 39,2 39,4 39,6 39,7 
EU 38,3 38,6 38,9 39,2 39,5 39,8 40,1 40,3 40,6 40,9 41,2 
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Regression analysis; the test results 
 
Pooling model  
Coefficients :                        Estimate  Std. Error   t-value   Pr(>|t|)   
(Intercept)        0.2043213 0.0448266  4.5580 7.711e-06 *** 
Eurozone              -0.0019333 0.0046549 -0.4153 0.6782218   
GDP_PC_REL_log    -0.0359325 0.0029965 -11.9914  < 2.2e-16 *** 
AgeRel           -0.1500682  0.0445667  -3.3673 0.0008651 *** 
factor(Year)2001  -0.0276778 0.0106297 -2.6038 0.0097090 **  
factor(Year)2002   -0.0360196 0.0108557 -3.3180 0.0010260 ** 
factor(Year)2003  -0.0251226 0.0107408 -2.3390 0.0200369 *  
factor(Year)2004   -0.0284512 0.0106319 -2.6760 0.0078877 ** 
factor(Year)2005      -0.0154654 0.0107477 -1.4390 0.1512771   
factor(Year)2006      -0.0052681 0.0108698 -0.4847 0.6283001   
factor(Year)2007     -0.0038465 0.0108799 -0.3535 0.7239442   
factor(Year)2008      -0.0118565 0.0108815 -1.0896 0.2768236   
factor(Year)2009  -0.0930684 0.0113280 -8.2158 7.787e-15 *** 
factor(Year)2010  -0.0537177 0.0107865  -4.9801 1.111e-06 *** 
factor(Year)2011  -0.0390432 0.0106892 -3.6526 0.0003096 *** 
Significance codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  
 
Fixed model 
Coefficients :                        Estimate  Std. Error  t-value   Pr(>|t|)   
Eurozone -0.0210274  0.0112084 -1.8760 0.0617867 . 
GDP_PC_REL_log         0.0057297 0.0159320 0.3596 0.7194160   
AgeRel                 0.3525613 0.2516254 1.4011 0.1623846   
factor(Year)2001   -0.0274801 0.0094621 -2.9042 0.0040030 ** 
factor(Year)2002  -0.0357151 0.0097090 -3.6786 0.0002859 *** 
factor(Year)2003   -0.0264335  0.0096416 -2.7416  0.0065448 ** 
factor(Year)2004   -0.0310264 0.0095527 -3.2479 0.0013179 ** 
factor(Year)2005    -0.0198705 0.0097666 -2.0345 0.0429277 * 
factor(Year)2006      -0.0102958 0.0099719 -1.0325 0.3028237   
factor(Year)2007      -0.0082880  0.0101029 -0.8204 0.4127744   
factor(Year)2008    -0.0197079  0.0105704 -1.8644 0.0634038 . 
factor(Year)2009  -0.0918357 0.0106089 -8.6565 5.521e-16 *** 
factor(Year)2010  -0.0579067 0.0104175 -5.5586 6.822e-08 *** 
factor(Year)2011  -0.0444386 0.0104042 -4.2712 2.743e-05 *** 
--- 
Significance codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  
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F test 
t test of coefficients:                     Estimate  Std. Error  t value   Pr(>|t|)   
Eurozone               -0.0210274  0.0139090 -1.5118  0.1318218   
GDP_PC_REL_log         0.0057297 0.0154586 0.3707 0.7112043   
AgeRel                 0.3525613 0.3291584 1.0711 0.2851336   
factor(Year)2001    -0.0274801 0.0118876 -2.3117 0.0215904 * 
factor(Year)2002  -0.0357151 0.0084197  -4.2418 3.100e-05 *** 
factor(Year)2003    -0.0264335 0.0114309 -2.3125 0.0215462 * 
factor(Year)2004   -0.0310264 0.0096361 -3.2198 0.0014486 ** 
factor(Year)2005   -0.0198705 0.0070500 -2.8185 0.0052012 ** 
factor(Year)2006      -0.0102958 0.0093325 -1.1032 0.2709684   
factor(Year)2007      -0.0082880 0.0100571 -0.8241 0.4106508   
factor(Year)2008    -0.0197079  0.0107310 -1.8365 0.0674367 . 
factor(Year)2009  -0.0918357 0.0136473 -6.7292 1.112e-10 *** 
factor(Year)2010  -0.0579067 0.0137974 -4.1969 3.735e-05 *** 
factor(Year)2011  -0.0444386 0.0121547 -3.6561  0.0003108 *** 
Significance codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  
 
